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Introduction
The activities of multinational enterprises (MNEs) have increased substantially worldwide in the recent past and are associated with considerable foreign direct investment (FDI) inflows in many destination countries. Between the years 2000 and 2016, world FDI inflows amount to an annual average of 1.28 trillion US dollars which corresponds to a ratio of 2.3 percent relative to world GDP (UNCTAD, 2018) .
The backgrounds of these investments may be very different and, thus, the resulting picture may look quite heterogeneous across and within FDI host economies. In some countries FDI projects may be spatially distributed across the country and associated with activities in the manufacturing sector where numerous affiliates are integrated in global value chains and produce intermediate goods. In other countries there may be mainly large single direct investments in the resource sector where the activities are located in a few places. Whatever the differences in the motives and investment decisions are, there is a common aspect: FDI shapes to some extent the economic landscape and structure of the host countries. Given that MNEs shift economic activity to a particular sector and concentrate it in a specific location, this calls for the question whether FDI inflows have a significant impact on structural transformation -the process of a reallocation of economic activity across sectors.
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The direct relationship between FDI and structural change has been largely ignored in the literature so far, although it is likely to be of high relevance for many economies, in particular, for developing countries such as Mexico. Entering an economy and being active in a relatively productive sector, MNEs may pull economic activity away from low-productive sectors and, hence, contribute to effective structural transformation. In this context, MNEs may induce a reallocation of labor between sectors. Considering that MNEs are relatively productive firms that tend to pay relatively high wages (Mayer and Ottaviano, 2007; Bernard et al., 2012) , there is a large potential that they attract labor to move (also across sectors). Moreover, there is evidence that there are effects from FDI on employment (Hijzen et al., 2013; Jude and Silaghi, 2016 ). Yet, it is unclear whether aggregated multinational activity in an economy has a significant effect on a labor reallocation across sectors. Finally, the potential link between FDI and structural transformation is relevant from the development policy perspective since structural change has been identified as a key factor of productivity growth and economic development (see McMillan et al., 2014; Timmer et al., 2015) . Hence, if FDI affects structural transformation positively, it also contributes to productivity growth and may promote economic development.
In this paper, we conduct a within country analysis and empirically investigate the impact of FDI inflows on growth enhancing structural change in Mexico. More specifically, we run regressions based on sub-national (i.e. state-level) panel data using the within estimator. We calculate structural transformation from the reallocation of the factor labor across sectors for the period 2006-2016. Technically, we take the inner product of productivity levels with the change in employment shares across sectors. This measure is taken from a decomposition framework used in the recent development literature (e.g. McMillan and Rodrik, 2011; Timmer et al., 2015) . For our purpose, we also modify this measure and take into account different skill levels of labor. In addition to the state-level analysis, we conduct an investigation at the sector-state-level to analyze the mechanism of the potential effect of FDI on structural change. In this context, we use a probit model to check whether FDI is associated with sectoral employment share changes.
Mexico appears to be an appropriate country case for the given research objective for a couple of reasons. First, Mexico is a large country comprising 32 federative entities (states). Hence, there are sufficient units of observation to conduct panel data regressions.
Such a within country analysis has some advantages compared to cross-country studies as the latter ones neglect within country heterogeneity which is likely to play a role for the given research question. Moreover, sub-national data at the sectoral level is typically much better comparable than sectoral data of different countries. Second, as we will show in the following section, Mexico received considerable FDI inflows (from various source countries) in the relevant time period. Although all Mexican states received FDI, there is a high variation in the amounts across states, sectors, and years. Third, there is notable structural change with considerable differences between and within Mexican states. Finally, given that these phenomena occur in the same time period, we take this as a motivation for our research objective where the (direction of the) potential effect of FDI is not ex ante clear. The paper's contribution is characterized as follows. First, we empirically investigate the link between FDI and structural change which is widely neglected in the literature so far. There are only a few studies that address this economic relationship. For example, Amendolagine et al. (2017) investigate the impact of foreign investors on structural change in the form of linkages and knowledge diffusion using firm-level data from African economies. Second, the majority of studies examining structural change issues focuses on economy-wide structural change in the long-run. The respective investigations conduct mainly cross-country analyses and highlight the role of structural transformation for economy-wide productivity growth (e.g. Duarte and Restuccia, 2010; Herrendorf et al., 2014; Timmer et al., 2015) . Investigating the case of Mexico and analyzing the impact of structural change on economic growth, the study by Padilla-Pérez and Villarreal (2017) is closely related to our paper. Yet, we take a different perspective as we focus on withincountry variations taking into account a relatively short time period. Moreover, our goal is to examine the effects on structural change. One attempt of investigating the determinants of structural transformation in a cross-country setting can be found in McMillan et al. (2014) . We explore the driving factors in more detail; in particular, we investigate the role of FDI. Third, the paper at hand contributes to the understanding of the consequences of FDI in a host country. There is a large associated literature that examines the effects of FDI. Yet, the particular focus is different to the one of our work. For example, one strand is interested in the effects of FDI on economic growth (e.g. Borensztein et al., 1998) . Another main strand focuses on FDI spillovers (e.g. Javorcik, 2004; Görg and Strobl, 2005; Fons-Rosen et al., 2017) , frequently addressing the effects of the presence of MNEs on domestic firm's productivity levels in FDI host countries. Our work complements the literature as we address the consequences of FDI for the sectoral composition of a particular host country.
Our empirical results suggest that if any there is a positive effect from FDI on (productivity) growth-enhancing structural change. This effect depends critically on the lag structure of FDI. Moreover, there is evidence that the positive effect arises from FDI flows in the industry sector and is present for medium-and low-skilled labor reallocation.
The rest of this paper is structured as follows. In Section 2, we use descriptive figures to present a detailed portrait of FDI inflows and sectoral patterns in Mexico. This is followed by Section 3 where we investigate the relationship between FDI and structural change at the state-level. In Section 4 we extend the analysis and investigate if and how FDI affects employment changes at the sectoral level. In both sections 3 and 4, we discuss the methodology first and then present the related results of the regression analysis. Finally, we provide concluding statements in Section 5.
FDI and sectoral patterns in Mexico
First, we show long-run paths of structural change indicators for the Mexican economy as a whole using data from the GGDC 10-Sector Database . Based on these observations, we are able to extract some relevant insights about the development process of the economy. In this context, we apply the common distinction between the broad sectors agriculture, industry, and services as it provides an appropriate overview.
Moreover, we present inward FDI numbers for Mexico using data from the UNCTAD (2018) and place our research question in the long-run context. Second, we change to a sub-national perspective and illustrate sectoral patterns as well as FDI inflows related to the Mexican states. This view highlights substantial differences within Mexico. We make use of data from the Instituto Nacional de Estadítica y Geografía (INEGI; http://www.inegi.org.mx/). These data are available at different sectoral 4 aggregation levels and offer valuable information. In this regard, we explicitly use data at the two-digit sectoral level in our following empirical investigation since we expect this to be relevant in the context of FDI and structural change. Finally, the descriptive figures serve as a motivation for the regression analysis in the subsequent sections.
2.1 Economy-wide indicators in the long-run . 6 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 Agriculture Industry Services
Sectoral employment shares, 1950-2012
Data source: GGDC 10-Sector Database
In Figure 1 there are undeniable signs for long-run structural change. Most notably, the agricultural employment share decreases significantly over time. Starting in 1950 with almost 60 percent, the share of agricultural employment relative to total employment goes down to about 14 percent in 2012. 2 Contrary to this observation, the share of services increases constantly over time and is dominant since the 1970s. The subsector "wholesale and retail trade, hotels and restaurants" makes up the largest fraction in services and grows from ten percent to 22 percent (not reported in the figure) . Interestingly, the share of industry sectors (including manufacturing) first increases until 1980, but then remains relatively constant over time ranging between 25 and 30 percent. Concluding, we note that Mexico appears to be a relatively services oriented economy in terms of sectoral employment shares since the 1980s.
2 Data points after 2012 were not available at the time of data extraction.
Overall, the long-run picture mirrors to some extent the rationale of dual economy approaches (e.g. Lewis, 1954; Temple and Wößmann, 2006) where labor moves from a "traditional" sector (agriculture) to "modern" sectors (such as manufacturing or services).
In these approaches the traditional sector is typically characterized by low productivity levels relative to the modern sectors. Especially, in early stages of a country's development process these productivity gaps between sectors can be observed in the data. Given that in this setting labor moves out of the traditional sector towards modern sectors, it is likely to be employed more effectively on average. Such a reallocation of economic activity reflects positive structural change.
However, this story only holds as long as productivity levels remain lower in agriculture than in non-agricultural sectors. Moreover, the marginal effect of positive structural change is supposed to diminish over time. With ongoing labor reallocation towards modern sectors, the labor productivity in agriculture should increase and, other things equal, productivity gaps should tend to decrease in the long-run. 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 Figure 2 illustrates labor productivity levels (in terms of value added per employee) for the three broad sectors over time. Obviously, there are large productivity gaps between the "traditional" sector and the two "modern" sectors. Other things equal, a labor reallocation from agriculture towards industry and/or services should lead to positive structural change and contribute to aggregate productivity growth in the economy. 3 In the end, the figure indicates a slight tendency for convergence of sectoral productivity levels since the 1980s. Then, there is a little jump to ratios of around one percent in the years 1980-1993. This is followed by a further jump to FDI-GDP ratios of on average 2.75 percent in the years 1994-2015.
5 As a reference, we take into account the world ratio (dashed line). Overall, the numbers for Mexico are somewhat comparable to those of the world, although there deviations in some years. We note that FDI inflows play a significant role in the Mexican economy recently.
Finally, we can draw an important conclusion from this subsection and put our analysis in a long-run perspective. Considering the role of the "traditional" sector agriculture over time, the Mexican economy has already experienced a typical first step of structural transformation between 1950 and the mid-1980s. As illustrated in Figure 1 , the employment share of agriculture has substantially decreased indicating that economic activity has been shifted towards other "modern" sectors. 6 Since our following analysis is dedicated to recent years starting in the early 2000s, the overall context of our investigation is a relatively service-oriented economy. It is a fact that activities in the "modern" sectors (industry and services) are much more diversified than in agriculture. Thus, we investigate the role of FDI in a setting where potential structural change should be characterized by a reallocation of economic activity between the three broad sectors and between subsectors -especially subsectors of industry or services. Since the latter phenomenon appears to be relevant in Mexico, we employ relatively disaggregated data to compute structural change.
Within country perspective: State-level figures
Mexico is officially divided into 32 federative entities, 31 states and the capital -Mexico City. Since the level of autonomy is similar for all federative entities, we consider 32
Mexican "states" in the following. Each state is free and sovereign, and has its own congress and constitution (SCJN, 2010 (Gurría, 2000) . In 1993, Mexico was the first developing country to sign a free trade agreement with developed countries concluding the North American Free Trade Agreement (NAFTA) with Canada and the United States (Escobar Gamboa, 2013) . In addition, the authorities eliminated important restrictions on capital inflows, such as limitations on commercial borrowing from abroad, foreign investment in Mexican securities, and foreign participation in domestic money markets (Gurría, 2000) .
Second, Mexico's authorities implemented a far-reaching fiscal reform to embrace fiscal discipline. Finally, in 1994, the Central Bank of Mexico (Banxico) became independent, and at the end of that year the exchange rate regime passes from exchange rate bands with managed slippage to free float (Carstens and Werner, 2000) .
During the legislative periods between 2000 and 2012, the authorities failed to pass any economic structural reform. However, the process of structural reforms accelerated significantly since 2012 with the Pact for Mexico (OECD, 2015) . Indeed, an important set of structural reforms including energy, fiscal, financial, telecommunications, competition, education, and labor reforms were approved by the Mexican Congress between 2012 and 2014. Hence, in this paper we focus on a period of legislative stagnation in terms structural reforms. This is important to note, since most of the reforms in Mexico are also oriented to improve Mexico's FDI attractiveness (Escobar Gamboa, 2013).
FDI inflows
FDI data by state are available on an annual basis. We consider data from 1999 to 2015 and present descriptive numbers in Table 1 .
7 In columns (1) and (2), it can be seen that there is a large variation among Mexican states. The average annual inflows between 1999
and 2015 range from roughly 1.3 billion pesos in Chiapas to more than 63 billion pesos Notes: In all columns we refer to the mean of the indicated time period. Absolute numbers in column (1) are given in billion Mexican pesos (constant values). FDI/GDP ratios in columns (2) and (3) The information in the data also allows for a differentiation between FDI home coun-
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tries. This appears to be important in the case of Mexico since there are a few major source countries. We illustrate this in Figure 4 . Almost two thirds of the direct investments between 1999 and 2015 stem from the US, Canada, and Spain.
The US are the major economic partner in this context as the share is almost one half (47.4 percent). Due to various reasons such as the spatial proximity and the NAFTA, Mexico and the US have strong economic ties that result in significant financial and trade flows. Baldwin and Lopez-Gonzalez (2015) show that a high share of bilateral trade between the two economies is related to trade in intermediates, or in other words, to supply-chain trade. In this regard, Mexico imports a significant share of intermediates from the US to produce either final goods or processed intermediates for exporting (back to the US).
8 These trade patterns are some evidence for US MNEs' activity in Mexico since a considerable share appears to be "intrafirm trade" which is associated with FDI, especially with vertical structures. US FDI is extremely dominant in states that are located at the US-Mexico border. "Border states" are Baja California (BCN), Chihuahua (CHI), Coahuila de Zaragoza (COA), Nuevo León (NLN), Sonora (SON), and Tamaulipas (TAM). Except for Nuevo León, the share of US FDI is higher than 60 percent. To a large extent these investments are related to the "maquiladora" sector which is investigated in numerous studies on FDI and trade (e.g. Bergin et al., 2009; Castillo and de Vries, 2018) .
Spain with its historical relations to Mexico as a former colonial power is also a major home country of FDI (12.6 percent) whereas Canada's investments are of minor importance in comparison (5.6 percent). However, FDI from Canada is prevalent in a few
Mexican states, such as Guerrero (GRO) or Zacatecas (ZAC).
Sectoral employment
As shown in the long-run portray in Section 2.1, Mexico has turned into a relatively services-oriented economy in terms of employment since the 1980s. This is confirmed by the state-level perspective ( Figure 5 ). The employment share in services (given for the A further interesting insight is that the "US border states" -Baja California (BCN), Chihuahua (CHI), Coahuila de Zaragoza (COA), Nuevo León (NLN), Sonora (SON), and Tamaulipas (TAM) -have relatively high shares in industry due to high activity in manufacturing (not explicitly shown in this figure) which goes partly back to the "maquiladora" sector.
More important for the following analysis of structural transformation are changes in the employment shares which indicate whether economic activity is shifted towards or away from a sector. We get a broad impression by a simple comparison of the years 2006 and 2016 -starting and ending year of our period of investigation -for each state (in Figure 5 ). For the majority of Mexican states we observe an increase in the services share which is again in line with economy-wide trend. However, our aim is to also take into account the changes in subsectors. Thus, we employ more disaggregated sectoral 13 data in our following analysis. We consider the North American Industry Classification System (NAICS) and use annual data at the two-digit sector level for all Mexican states.
Employing the NAICS two-digit level, we are able to differentiate between 20 sectors. In Figure 6 (food, beverages, tobacco, textiles) and 32 (wood, paper, chemicals, non-metallic products) while sector 33 (metallic and electronic products, machinery, furniture) is on average increasing by .1 percentage points per year. We find the largest annual change in sector 33 for Coahuila de Zaragoza with .8. This implies that within the ten year period this sector increases by 8 percentage points which is substantial. A further extreme change is visible for Tabasco. Sector 11 (agriculture) is largely shrinking while other sectors in this state are increasing, such as construction (23), transportation (48) or other services (81).
The numbers for Mexico City indicate that economic activity is reallocated from industry sectors towards services and public administration (93). Finally, we note that the picture of sectoral employment changes is heterogeneous among the states, which points towards 14 differences in structural change within Mexico.
Structural change
We calculate structural change from the reallocation of labor between sectors for an economic unit s at time t using Equation 1. In this regard, we follow McMillan and Rodrik (2011) . The indicator is taken from a framework where economy-wide productivity change is decomposed into a within component and a structural change component.
9 Hence, we interpret the indicator in Equation 1 as growth-enhancing structural change.
In our case, s refers to a Mexican state. y j,s,t represents the sectoral labor productivity level in sector j in state s in period t. It is measured by (gross) value added per employee. Θ j,s,t is the respective sectoral employment share. The difference between the employment share of t and t−1 indicates a change over time and, thus, it points to a labor reallocation.
A positive change signals a shift of economic activity towards the respective sector while a negative sign indicates a shift in the opposite direction. There are n sectors in the observed economic unit s. The number of n depends on the sectoral aggregation level. As mentioned before, we employ annual data at the NAICS two-digit level for all Mexican states. This level of (dis)aggregation is relatively detailed and ensures a solid calculation of structural change. We argue that this procedure is appropriate for our purpose since it is rather a labor reallocation between subsectors that is relevant in the given context than a labor reallocation between the broad sectors agriculture, industry, and services.
In Table 2 , the values in columns (1), (3), and (5) indicate the average annual structural change for the respective period in Mexican pesos per employee. As a reference, the values in columns (2), (4), and (6) refer to the corresponding growth rates (in percent) of each 
Methodology
In terms of the econometric framework, we apply Equation (2):
where ST s,t represents structural transformation in (a Mexican) state s and period t.
It is calculated based upon the indicator introduced in Equation (1) and given in Mexican pesos per employee. It can be interpreted as a measure for effective structural transforma-tion as it contributes to overall productivity growth via labor reallocation across sectors.
In Equation 2, the explanatory variable of interest is f di s,t−k . It captures the presence of MNEs' aggregated activity measured by FDI inflows relative to GDP in a state s at time t − k. We use different lag structures of this indicator since we expect that for a number of FDI projects it takes some time until the direct investments actually lead to structural change in terms of a labor reallocation. As an example, think of "greenfield"
investments. It usually takes a considerable amount of time until labor is employed since potential places of work such as production facilities have to be build first. Moreover, supplementary investments in existing FDI projects that are associated with the provision of additional job opportunities may also attract labor to move. Again, it is plausible that there is a time gap between the point of time when the investment is done and the point of time when workers are actually employed. Especially, if labor moves across sectors such time gaps are likely as barriers and adjustment costs of a job change should be higher on average (compared to changes within a sector). Indeed, the literature illustrates that the time component plays a role for the effects of FDI on employment. There may occur transitory negative effects in the short-run and positive effects in the long-run (Jude and Silaghi, 2016) . In particular for the long-run perspective, many studies suggest positive effects as, for example, unprofitable and least productive firms exit which allows for an efficient labor allocation (Helpman et al., 2004) . Moreover, Hijzen et al. (2013) show that foreign presence leads to job creation.
Given that our dependent variable is calculated from changes between t and t − 1, the FDI indicator is tested in lagged values starting with year t − 1 up to t − 4. Alternatively to aggregated FDI inflows, we also take into account indicators related to FDI in specific sectors. This is explained in detail in Section 3.2.
In principle, FDI stocks rather than FDI flows should be applied as a proxy for the activity of MNEs (Wacker, 2016) . However, in the given context, there is a crucial argument to consider the latter. Since the dependent variable (structural transformation) describes a change over time, it is reasonable to assume that its variation is driven by changes in the activity of MNEs (which is more associated with FDI flows) rather than by the level (which is more associated with the FDI stock). 
Empirical results

Baseline estimations
In Table 3 we report our baseline results based on Equation (2). First, we solely include the control variables in column (1). The coefficient of GDP per capita (gdppc) is positive and significant at the one percent level suggesting that higher developed states are more likely to experience positive structural change. All other control variables seem to play no role in explaining structural change as the related estimates turn out to be insignificant.
In the subsequent specifications, we additionally include the variable of interest (aggregated FDI inflows relative to GDP in a Mexican state) with different lag structures.
As argued before, we expect that on average FDI activities affect ST with a considerable time lag. In column (2), we use four lags of our FDI indicator. L1 refers to the lag in period t − 1, L2 refers to the lag in period t − 2, and so on. The estimates of the control variables do not change qualitatively. We find negative (insignificant) coefficients for the one-year and two-year lags. Yet, the estimate of L2 is lower in size. An insignificant estimate is also found for the three-year lag, but it is positive. Finally, the four-year lag of FDI turns out to be positive and statistically significant at the 5 percent level. We take this result as a first evidence that there are effects from FDI on structural change. More-20 over, we note that the impact is positive and occurs with a considerable time lag. The latter fact reduces also the probability that this finding is subjected to potential reverse causality issues. Furthermore, to check whether the main finding is biased by potential correlations between the lagged FDI indicators, we conduct separate regressions including each indicator one at a time. The respective result for the four-year lag of FDI is shown in column (3). The estimate is highly significant at the one percent level and larger in size compared to column (2). The results related to the indicators with the lower lag structures are not shown in the table as all estimates are insignificant and qualitatively similar compared to column (2). Finally, we treat the estimates of column (2) as our baseline result which serves as a point of reference for the following estimations.
Next, we consider further lags of the FDI indicator as the time gap of potential effects may be even larger. This exercise involves some limitations since the number of periods decreases while using higher lags. This is due to a limitation in our state-level indicator of FDI relative GDP which we could not calculate for years before 2003. We simultaneously include lags up to six years in column (4). In this case, the full sample decreases by two periods which is associated with a reduction of 64 observations. All estimates for FDI are insignificant under these conditions. L4 and L6 are large in size and positive while L5 appears to be negative. Since it is likely that there is some correlation bias when including a set of lagged FDI indicators (as shown before), we only include L4, L5, and L6 in a separate regression. It turns out that the four-year lag is again significant at the five percent level. Although the five year lag is negative but insignificant, the six-year lag is positive and almost significant at the ten percent level. Overall, the findings in column (5) show that there are some notable changes compared to the baseline result. However, considering that the number of periods is reduced, they are not contradictory to our main finding. Instead the estimates are some supportive evidence that FDI has a positive effect on growth-enhancing structural change.
Finally, we investigate whether there are different effects from FDI in particular sectors. It is likely that the effect of aggregated FDI is driven by investments of MNEs that Notes: ***, **, * indicate significance at the 1, 5, 10 percent level, respectively. t-statistics obtained from robust standard errors are displayed in parentheses. The dependent variable is always structural transformation calculated from Equation 1. All regressions include year dummies not reported. L1 refers to period t − 1, L2 to t − 2 and so on.
are active in industry or services sectors. To test this hypothesis, we employ alternative indicators of our FDI variable. We include individual indicators for FDI inflows in agriculture (f di agr), industry (f di ind), and services (f di ser), respectively. All three measures are included with their four-year lag structure. The corresponding coefficients are presented in column (6). The estimate for FDI in agriculture is negative, but insignificant. This is not surprising as we observe hardly any investments in the primary sector documented in Section 2. In contrast, FDI in industry is highly significant (at the five percent level) and positive. Moreover the size of the estimate is comparable with the coefficients of aggregated FDI in columns (2) and (3). FDI in services seems to play no role although the coefficient is also positive. As shown in a further regression where we solely include the controls and the variable of FDI in industry sectors, the estimate is even 22 significant at the one percent level. We conclude that the positive effect from aggregated FDI on structural change is largely driven by investments in industry sectors.
FDI, structural change, and skill levels
So far, we have considered structural transformation based on the changes of sectoral employment shares -without distinguishing specific types of labor. In the next step, we address this issue and take into account different skill levels of the factor labor. This is 11 Mexico is labeled as "factory economy" in this relationship, providing relatively low-skilled labor for specific production steps. Given that a large amount of Mexican inward FDI comes from the US (as shown in Section 2) , it is worth to consider differences in structural transformation based on employment changes in specific skill groups.
The INEGI data contain information on sectoral employment classified into high-, medium-, and low-skilled labor. Thus, we are able to decompose our ST indicator according to these three skill categories and calculate ST hskill s,t , ST mskill s,t , and ST lskill s,t .
Each indicator is used alternatively as the dependent variable in our econometric model given by Equation (2). The individual calculation of each indicator is similar to Equation
(1). For each sector, we multiply the change of the sectoral employment share of the respective skill group with the average sectoral productivity. Afterwards, we take the sum over all sectors. We present the estimation results in Table 4 . Notes: ***, **, * indicate significance at the 1, 5, 10 percent level, respectively. t-statistics obtained from robust standard errors are displayed in parentheses. All regressions include year dummies not reported. L1 refers to period t − 1, L4 to t − 4.
First, we include each of the different ST measures as the dependent variable of our baseline specification which includes up to four lags of aggregated FDI. The related results are shown in columns (1)-(3). A comparison of these estimation results reveals striking differences. The outcome suggests that there is no significant effect from FDI on structural change in terms of high-skilled labor reallocation (ST hskill) whereas the measures of structural transformation based on medium-and low-skilled labor reallocation (ST hmkill and ST lskill) are positively associated with the four-year lag of FDI. Hence, the significant effects come again with a considerable time lag. Compared to the baseline estimation result from Table 3 column (2), we note that in column (1) the role of our control variables does not change while in columns (2) and (3) there are differences. On the one hand, gdppc appears to be negative but only significant for low-skilled structural change. On the other hand, the indicators of migration seem to play a role in explaining the variation of structural change. Net international migration has a positive impact in both regressions while net national migration has a negative estimate (yet it is only significant for low-skilled structural change).
Second, we replicate the three estimations but alternatively include the sectoral (fouryear lagged) FDI indicators. The results are presented in columns (4)-(6). The previous findings from Table 3 can also be observed here, i.e. the significant positive effect from aggregated FDI (in columns (2) and (3)) is based on investments in industry sectors as the significant estimates for f di ind in columns (5) and (6) suggest. These findings are linked to the discussion on typical offshoring activities described in the beginning of this section. MNEs (that are particularly active in industry sectors) fragment their production process and shift medium-or low-skilled intensive production steps to Mexico. That is, they conduct FDI and build up (or buy existing) factories where they employ mediumor low-skilled workers. Our results suggest that such activities of MNEs seem to change the economic structure within the locations (states) where they are active and contribute to growth-enhancing structural change in terms of a labor reallocation across sectors.
Robustness checks
Excluding Campeche
As illustrated in Table 2 , Campeche is characterized by extreme values in the structural change indicator compared to all other Mexican states due to large labor productivity levels in the mining sector. To minimize concerns on potential outlier biases in our estimates, we replicate our baseline estimations from Section 3.2.1 but exclude Campeche from the sample. The results are presented in Table 5 . Overall, the findings confirm our previous findings. A positive effect of FDI on structural change can be observed for the four-year lag. Although the estimate is insignificant in column (2), it is highly significant when we include higher lags in columns (4) and (5). Again, there is evidence that the effect from aggregated FDI is based on investments in industry sectors regarding columns 25 (6) and (7).
Compared to the full-sample estimates, excluding Campeche has an effect on the coefficient of GDP per capita, which becomes non-significant throughout all regressions.
This could be explained by the fact that Campeche is the state with the highest GDP per capita. Moreover, it belongs to a small group of states that experienced positive structural change during a sub-period. In addition, migration related variables, which were nonsignificant when using the full-sample, become a significant determinant of structural change. The estimates suggest that international immigration affects structural change positively, but net immigration from other Mexican states is negatively associated with structural change. So far, all regressions are based on annual data. This approach may involve potential biases in the results as some variables -such as FDI inflows -may show extreme values in specific years. As a consequence, single observations may drive the overall results. We address this problem by using averaged data in the following estimations. We present results based on two-year averages in Table 6 . Notes: ***, **, * indicate significance at the 1, 5, 10 percent level, respectively. t-statistics obtained from robust standard errors are displayed in parentheses. All regressions include period-specific dummies not reported. L1 refers to period t − 1, L2 to t − 2. All regressions include the full set of 32 states.
The results in columns (1) and (2) are qualitatively similar to those of our baseline estimations as the coefficients of all control variables and those of the FDI indicators are comparable. In this case, L1 refers to period t − 1 which is an average of the two years directly before the structural transformation process, while L2 refers to period t − 2 which is an average of the years three and four prior to structural change. Regarding the estimates related to FDI, the one for L1 is negative and insignificant while the one for L2 is significant and positive. This confirms our main finding. Moreover, there is evidence that the effect from aggregated FDI is driven by foreign investments in industry sectors (column (2)). Regarding the decomposition of structural change with respect to skill levels in columns (3)- (8), we have also supportive evidence for the previous results.
Namely, the positive effect from FDI is associated with the reallocation of medium-and low-skilled labor.
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FDI and sectoral employment changes
We extend our empirical analysis and run sector-state-level regressions. The aim of this exercise is to validate that the positive effect of FDI found in the previous section is associated with a labor reallocation at the sector-level as expected. Given that the structural change indicator in Equation 1 is calculated from two sectoral measures, namely, (i) labor productivity and (ii) employment share changes, we test whether FDI is positively correlated with measure (ii).
Methodology: Sector-state-level analysis
Considering Equation 1, any positive contribution to state-level structural change is based on an increase in the sectoral employment share. Thus, as a first step, our strategy is to analyze whether sectoral FDI is associated with a positive change of the employment share. In a second step, we take into account that an overall contribution to growthenhancing structural change (aggregated over all sectors) rests upon a labor reallocation towards sectors with a relatively high productivity. In this context, we investigate whether sectoral FDI is linked to employment share increases in relative productive sectors. The econometric approach is given as a probit model in the following Equation 3:
We model the dependent variable as a binary indicator which is 1 if the sectoral employment share change (∆θ j,s,t ) from t−1 to t is positive and 0 if it is negative. f di j,s,t−k is the explanatory variable of interest. It captures the sectoral presence of MNEs' activity measured by FDI inflows in a sector j (relative to GDP) in state s at time t − k.
Empirical results: Sector-state-level regressions
We present the first set of probit regressions in Table 7 . Starting with columns (1)- (4), we show results related to a pooled probit model. We include the full sample covering all sectors in column (1). It turns out that it is exclusively the four-year lag of the FDI indicator which is statistically significant (at the five percent level). This indicates that a higher activity of MNEs in a sector is associated with a higher probability that the employment share of this sector is growing.
Next, we split the sample up into the three main sectors and present the results for agriculture in column (2), for industry sectors in column (3), and for services sectors in column (4 Notes: ***, **, * indicate significance at the 1, 5, 10 percent level, respectively. z -values are displayed in parentheses. The dep. var. is always the binary indicator that is 1 if the sectoral employment share change from t − 1 to t is positive and 0 if it is negative. L1 refers to period t − 1, L2 to t − 2 and so on.
Next, we further investigate whether sectoral FDI is linked to employment share 29 changes in relative productive sectors. In this respect, we differentiate between those sectors that have a labor productivity above the median (in a state in a year) indicated with "High" and those sectors with a productivity below the median labeled with "Low".
The related results are shown in Table 8 .
In column (1), we consider high-productive sectors within the full sample of ten years and 608 sector-state pairs. The estimates for the one-year and two-year lag of FDI are insignificant while there is negative coefficient for the three-year lag which is significant at the ten percent level. This single finding would suggest that FDI is associated with an employment share decrease in relative productive sectors. Yet, at the same time, we find a positive and significant estimate for the four-year lag of FDI which is two times larger in size and almost significant at the five percent level. Overall, this indicates that sectoral FDI is positively linked to an increase in the employment share of high-productive sectors.
Considering that we obtain a positive significant estimate for the four-year lag of FDI in column (1), the same indicator appears to be insignificant for low productive sectors in column (2). We find a similar result for industry sectors in columns (5) and (6). The positive estimate for the four-year lag of FDI in high-productive sectors is even significant at a higher level. Taken together, these findings are striking support for our results (and the related interpretation) in the previous section referring to the state-level analysis. It appears to be evident that multinational activity is associated with positive employment share changes in relative productive sectors and, thus, it contributes on average to growthenhancing structural change within Mexican states. This effect is especially evident for industry sectors implying that multinational activity in industry leads to labor reallocation towards sectors with a higher average labor productivity. Again, this effect is strongly dependent on the lag structure. Thus, effective labor reallocation comes with a time gap in response to FDI.
In addition to these main findings, we have some evidence for a positive link between multinational activity and the probability of an employment share increase in relatively productive services sectors. However, this estimate is related to the one-year lag and indicates towards immediate effects. For the sake of completeness, estimation results referring to the agricultural sector are also shown in columns (3) and (4). However, these results have to be treated with caution. First, our type of disaggregation does not account for subsectors within agriculture. Thus, we do not account for potential labor reallocation within agriculture. Second, FDI in this sector is very low or almost absent in many Mexican states as shown in Table 1 . Thus, we do not expect significant effects here. Third, the test statistics for both regressions point to uncertain results which may be also a consequence of the first argument that causes a low number of observations. Notes: ***, **, * indicate significance at the 1, 5, 10 percent level, respectively. z -values are displayed in parentheses. The dep. var. is always the binary indicator that is 1 if the sectoral employment share change from t − 1 to t is positive and 0 if it is negative. L1 refers to period t − 1, L2 to t − 2 and so on.
In a final step, we conduct probit regressions with respect to the different skill levels of labor. That is, we use different dependent variables accounting for sectoral employment share changes in the respective skill group. This procedure extends the analysis of Section 3.2.2 and the results are shown in Table 9 . Again, we take into account whether the employment share change occurs in a sector with a relatively high labor productivity level (above the median) or in a low productive sector. Overall, most of the coefficients are insignificant. Considering high-skilled labor in columns (1) and (2), we find significant negative estimates for the three-year lag of FDI in the sample of high productive sectors and for the one-year lag of FDI in the sample of low productive sectors. The former estimate suggests that FDI is associated with a decrease in the employment share of high-skilled workers in relative productive sectors while the latter points to the similar effect in less-productive sectors. Taken together, there is no clear finding for the impact of multinational activity on efficient labor reallocation for this skill group. The results for the group of medium-skilled labor in columns (3) and (4) suggest that there are no linkages between FDI and labor reallocation at all. For the group of low-skilled labor, we obtain a significant negative estimate for the two-year lag of FDI indicating that FDI is associated with a decrease in the employment share of this skill group in less-productive sectors. Thus, due to multinational activity low-skilled labor is reallocated to other sectors that may have a higher productivity (but not necessarily). Notes: ***, **, * indicate significance at the 1, 5, 10 percent level, respectively. z -values are displayed in parentheses. The dep. var. is always a binary indicator that is 1 if the sectoral employment share change from t − 1 to t for respective skill level is positive and 0 if it is negative. L1 refers to period t − 1, L2 to t − 2 and so on.
Finally, considering the results in Table 9 , we do not find a clear support at the sectorlevel for our findings from Section 3.2.2 where we have evidence for significant effects from multinational activity contributing to state-level structural change going back the reallocation of medium-and low-skilled labor. At the same time, the two sets of findings are not contradicting.
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We observe considerable FDI inflows in Mexico in the last two decades. Yet, the distribution of these flows is considerably disparate across Mexican states and economic activities.
Moreover, there is variation within the states across time and sectors. At the same time,
we observe notable structural change in the economy. On average, structural change was (productivity) growth-reducing in the considered time period. However, there is also variation within Mexican states. Taking into account these two phenomena, we analyze whether the activities of MNEs measured by FDI inflows have an impact on effective structural transformation running fixed effects regressions at the state-level.
The results suggest that if any there is a positive effect from FDI on growth-enhancing structural change. However, this effect depends critically on the lag structure of FDI. Since the positive (significant) finding is mainly related to the four-year lag indicator, increases in the effective labor reallocation due to multinational activity occur with a considerable time lag. Moreover, we find evidence that this positive impact stems from direct investments in industry sectors such as manufacturing. The results from the sector-state-level analysis verify that the mechanism through which FDI positively affects structural change is indeed a labor reallocation towards more productive sectors. In addition, there is some evidence that it is precisely the reallocation of medium-and low-skilled labor that is driven by FDI (in industry sectors).
Finally, we note that, indeed, FDI inflows appear to play a role in the structural transformation process of the Mexican economy. Regarding that structural change was on average growth-reducing during the considered time period, the positive estimate for FDI indicates that MNEs' activities attenuated this negative process. As a consequence, policy makers aiming at strategies to reverse structural change into a growth-enhancing process in Mexico should continue and encourage FDI promoting policies, especially in industry sectors.
